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ABSTRACT 
 

We have developed spin-orbit configuration interaction and spin-orbit DFT programs for 

the calculation of systems with heavy elements. For systems with open shell electrons 

and strong spin-orbit effects, it is necessary to use multi-reference methods with spin-

orbit interaction capabilities. We have applied the spin-orbit interaction method to the 

calculation of the electronic states of uranyl and UO and the results agree very well with 

experiments. The second part of the talk will focus on the application of DFT methods to 

actinide systems. We will discuss the calculated trends of structure and spectra of some 

uranyl-anion systems. We will also discuss the results on uranyl fluoride hydrolysis 

reactions.    

 


